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Abstract 
The achievement of the sustainability goals within the building sector involves the adoption of sustainable business models  (SBMs) 
and energy efficiency measures. On one side, traditional business models (BMs), aiming to express the business logic of firms, 
need to incorporate the triple bottom line, by embracing the economic, environmental and social dimensions. On the other side, the 
implementation of energy efficiency measures might occur through deep energy retrofits on buildings, considering their significant  
contribution to the decrease of greenhouse gas emissions and energy use. The measures of energy refurbishment are not only useful 
in reducing environmental impacts and saving building owners' money, but might also represent a powerful source of business for 
other stakeholders, e.g., retrofitting service providers.This paper first illustrates the state-of-the-art of BMs for energy efficient 
retrofitting actions within the building field. Therefore, common BMs in this scope are described and compared in their main 
components, with an analysis of potentials and limitations. This leads to the identification of research gaps, with the formulation 
of a set of questions that need further examination. Afterwards, the paper presents a methodological approach regarding a possible 
way to incorporate quantitative sustainability analyses into BMs related to projects of energy efficient refurbishment in buildings. 
The aim is to provide the basis for empirical testing on case studies, with further development of the proposed methodology. Lastly, 
there is a critical discussion on how the presented methodological approach could fill the research gaps, with the indication of 
possible future research directions. 
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1. Introduction 
The oil crisis of the 1970s made the western world conscious of the limitations and exhaustibility of natural 
resources, pointing out the fundamental concept of the Sustainable Development [1]. The term development was 
meant as a continuous process that implies the integration of three crucial and related spheres, namely: en vironment, 
economy, and society [2]. Accordingly, around the world, laws and policies started to incentivize the use of innovative 
products and processes , encouraging the achievement of the sustainability goals towards an increasing awareness of 
both environment and resource limits  [3,4]. 
At corporate level, the need for sustainable business rapidly emerged, leading to approaches that deal with social, 
environmental, and economic issues in a holistic way. The main aim was to contribute to the changes in organizations 
so that they can actively concur to the sustainable development goals [5]. Therefore, in the last two decades, the 
business model (BM) concept was object of a growing attention within the research world  and several interpretations 
are available in the literature [6,7]. For example, a conventional definition of BM was proposed by Osterwalder et al. 
through the BM “ontology”, later referred to as “canvas” (Fig. 1) [8,9]. Specifically, BMs were described as conceptual 
tools containing a set of objects, theories, and their relationships, showing the business rationale of specific firms to 
produce, supply, and catch profit. Particularly, Osterwalder et al. identified nine main blocks to describe BMs, i.e.: 1) 
customers, 2) value proposition, 3) channels, 4) customer relationships, 5) revenues, 6) key resources, 7) key activities, 
8) key partners, and 9) costs. Furthermore, three main elements were identified in the BM conception: (i) the value 
proposition, related to the product/service offered to the customers ; (ii) the value creation, concerning how firms 
connect to suppliers and customers; and (iii) the value capture, regarding how different actors obtain economic benefits 
[10]. 
The BM concept is relevant in the sustainability context since it is connected to the effects of existing corporate 
organizations on the sustainable development targets. The implementation of sustainable BMs (SBMs) could, in fact, 
drive the integration of sustainability issues into business goals and processes, contributing as a cardina l factor of 
competitive profit [11].  
Nonetheless, the examination of the notion of SBM is rather recent [12]. The SBM framework is based on the 
traditional BM, where the proposition, creation, and capture of value occur while preserving the environmental, social, 
and economic capital, beyond the managerial borders. In particular, unlike the market and customer-oriented approach 
of BMs, SBMs involve a broader domain including all the stakeholders and the natural ecosystem [13].   
Fig. 1. General business model canvas by Osterwalder et al. [9]. 
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Among the various corporate sectors, the building industry represents a significant field of intervention for 
achieving the objectives  of sustainability in its three main dimensions. In fact, from the environmental point of view, 
this sector is responsible of high-energy use, greenhouse gas (GHG) emissions, depletion of natural resources, and 
generation of waste. Besides, from the social and economic perspective, the building sector is one of the Europe's 
largest industrial employers and provides the built environment, which represents a major part of the economic 
resources of individuals and populations, contributing substantially to the advancement of the national economies  
[14,15].  
In the building sector, most of energy use and GHG emissions is due to existing buildings [16]. Therefore, the 
implementation of energy efficiency measures in such buildings is widely acknowledged as an effective and 
meaningful step towards the reduction of building-related sustainability impacts. Indeed, all around the world, 
policies, standards, and methodologies are driven towards the decrease of energy use in buildings. Furthermore, in the 
last years, several scientific works focused on the examination of retrofit initiatives to reach the enhancement of energy 
performance in existing buildings, as well as environment preservation  and rational use of resources [17,18,19]. 
Energy retrofits in existing buildings produce also many advantages for society, owners, and building occupants, by 
e.g.: decreasing CO2 emissions, reducing utility bills and maintenance costs, generating new job opportunities , and 
improving well-being and efficiency within workplaces and community areas [20]. Therefore, such retrofit actions 
might also represent a new and powerful source of business for the various stakeholders involved within the whole 
process, including retrofitting service providers, building owners, and financing companies. Nonetheless, traditional 
BMs require some updates in order to catch up with deep energy retrofit initiatives for existing buildings. In fact, so 
far, there are no exhaustive studies about the modifications needed in the common BMs when they relate to projects 
of energy retrofitting [21]. In addition, limited research still characterizes the issue of the integration between 
quantitative information deriving from analytic tools, common in energy efficiency actions, and qualitative analyses 
typical of BMs. 
Sub-section 1.1 explores the state-of-the-art of BMs for energy efficient retrofitting in the building field. Therefore, 
common BMs in this field are briefly described and then compared in their main components. In Section 2, potentials 
and limitations of the current scientific and practical approaches are also pointed out, with the identification of research 
gaps and the formulation of questions needing further examination. Afterwards, it is presented a methodological 
approach focused on how to embody sustainability performance analyses into traditional BMs. The goal is to provide 
the basis for empirical testing on case studies, with further development of the proposed methodology. Section 3 
introduces a critical discussion on the way the presented methodological approach could fill the identified research 
gaps and draws up conclusions followed by suggestions on possible future research.  
 
1.1. Business models for energy retrofit actions in the building sector 
Within the construction and building sector, the research on BMs is still limited, as pointed out in [22,23]. The first 
articles in this scope dealt with e-business, e-commerce, and information/communication technologies (ICT) 
[24,25,26]. Instead, more recent examinations focused on the development of the BM concept in relation to the 
changes characterizing sustainability-oriented constructions [27].  
Indeed, the BM innovation in this field might represent a powerful strategy to boost the penetration of energy measures 
in the built environment, by overcoming the hindrances to energy efficiency investments [28].  
BMs can substantially differ in relation to their various interdependent components, such as the proposed value, 
the involved actors, the key activities, and the necessary resources  (Fig. 1). Regarding projects of deep energy 
retrofitting of buildings, the authors identified a possible categorization of BMs, as explained in the following. 
As regards the way of implementing energy efficient measures, BMs could be built on (i) traditional individual 
solutions and (ii) one-stop-shop concept [29,30,31].  
In BMs based on the implementation of traditional individual solutions , several service providers, usually craftsmen, 
offer different services on the basis of the required refurbishment actions, including consulting energy audit, 
renovation works, follow-up (independent quality control and commissioning), and financing. Nowadays, the 
craftsman-based approach leads the renovation market, especially in small size projects, e.g., single-family house 
rehabilitations. However, such projects are often too fragmented between many subcontractors and clients , and this 
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results in problems of communication, planning, coordination, and execution. House-owners have in fact to face 
several troubles for the coordination of activities and actors. At the same time, the owners need to take risk and 
responsibility of construction and workplace regulations, making difficult the identification of faults and guilt y, if any 
problem arises during or after renovation.  
In BMs built on the one-stop-shop notion, a single contractor offers all service related to the energy retrofitting. An 
extension of this kind of BMs is based on the Energy Service Company (ESCO), which provides specific facilities to 
improve energy efficiency of users' property, and accepts, at the same time, some degree of financial risk. The 
remuneration for the offered services relies (either entirely or partly) on the accomplishment of energy efficiency  
improvements and on other agreed performance criteria [32]. Within the ESCO sector, two main BMs can be identified  
based on the provision of useful energy via (1) Energy Supply Contracting (ESC) or energy savings via (2) Energy  
Performance Contracting (EPC) to the end user. Under the ESC model, an ESCO supplies energy, such as electricity , 
heat, or steam to a building owner or building user, through a long-term contract. Instead, under the EPC model, an 
ESCO ensures energy cost savings with respect to a historical or calculated reference value. The contractors providing 
one-stop-shop energy retrofitting service can be considered as ESCO if they are able to supply financing service and 
to guarantee also on energy and/or cost savings. Nonetheless, ESCOs have been so far used mostly in projects 
involving industries and public buildings and they are not very common in the residential sector because of the 
difficulty to guarantee on energy/cost savings. The occupant behavior is in fact hardly controllable, so returns may 
not be meaningful compared to relatively high risks, especially in small individual projects  [33]. 
As concerns the drivers for the adoption of energy efficient measures, BMs could be based on: (iii) new and 
innovative revenue models  and (iv) new financing schemes [34].  
BMs relying on new and innovative revenue models can derive from the use of available government incentives 
contributing to profits. Indeed, incentive schemes, initiated and financed by governments, might help owners to 
recover the investment prices, which are higher for deep energy retrofit initiatives than traditional measures. For 
example, building owners can obtain tax reduction, up to established percentages, in cas e of certain energy upgrading 
of existing buildings. If the energy efficient measures include the installation of systems for producing renewable 
energy, BMs could be based on feed-in schemes that are policies by which the producer of renewable energy receives 
a direct payment per unit of energy produced.  
Revenue streams can also result from the additional value of a product/service from the environmental, social, and 
economic point of view, in relation, for instance, to a high score in a voluntary sustain ability assessment scheme. In 
fact, the use of a known building label to certify improved qualities of the building might support the owners to achieve 
higher rent or sale prices.  
BMs based on new financing schemes are built upon programs that support the  overcoming of barriers related to high 
upfront costs. Considering the usual limits of public budgets, new and innovative financing schemes, which do not 
burden government costs, have been increasingly developed. This kind of BMs can also emerge from regulatory 
schemes including energy saving obligations for utilities, which might contribute to the investments in energy retrofit  
measures in buildings, through energy saving duties and innovative financing strategies. Therefore, financial 
institutions can play a central role in providing financial products for boosting energy improvements in buildings.     
It is worth noting that the presented BM schemes are often exploited in an integrated manner, as it concerns the way 
of implementing the retrofit measures (i and ii) and the key drivers (iii and iv). 
In Table 1, the main features of the above-mentioned BMs are illustrated and described in relation to the various 
components of the BM canvas, as shown in Fig. 1. Table 1 is built based on the information drawn from related 
scientific works, [29,30,34], in addition to the authors' personal and critical considerations. 
 
2. Methodology 
This section illustrates the suggested methodological approach based on the identification of potentials and 
limitations of the currently used BMs, the formulation of open research questions, and the proposition of a procedural 
scheme to incorporate sustainability-related analyses into BMs of projects of energy efficient refurbishment in  
buildings.  
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T
able 1. C
om
parison of the com
ponents of B
M
s, based on the B
M
 canvas [9], as identified in [29,30,34] and integrated w
ith authors' 
considerations. 
Traditional individual 
solutions
One-stop-shop/ESCO           New and innovative revenue New financing schemes
Economic incentives Sustainability assessment 
certifications
Value 
proposition
Possible savings in future 
energy costs, possible 
improvements of indoor 
conditions
Cost and energy saving
guarantees, possible 
improvement of indoor 
conditions
Possible savings in future energy 
and operating costs, secure cash 
flows
Possible increase of the economic 
value of the asset
Possible savings in future energy 
costs, secure cash flows, reduced 
financial risks
Customers Private owners of existing 
single-family houses, 
multi-family buildings, 
apartment blocks
Private and public owners of 
existing single-family houses, 
multi-family buildings, 
apartment blocks, commercial/ 
industrial/ institutional 
buildings, building owner 
portfolio
Private and public owners 
of existing single-family houses, 
multi-family buildings, apartment 
blocks, commercial/ industrial/ 
institutional buildings, building 
owner portfolio
Private and public owners of 
existing single-family houses, 
multi-family buildings, apartment 
blocks, commercial/industrial/ 
institutional buildings, building 
owner portfolio
Private and public owners of 
existing single-family houses, 
multi-family buildings, apartment 
blocks, commercial/industrial/ 
institutional buildings, building 
owner portfolio
Customer 
relationships
Dedicated personal 
assistance, trust and 
confidence of building 
owners in service providers
Mutual trust and confidence for 
building owners and contractors
Trust and confidence of building 
owners in the incentive and its 
provider
Trust and confidence of building 
owners in the sustainability 
certification and its provider
Trust and confidence of financing 
providers in building owners
Channels Personal contacts, home 
visits, local media
Personal contacts, local and 
mass media, websites, local 
meetings
Local and mass media, websites, 
local meetings
Local and mass media, websites, 
local meetings
Mass media and websites, local 
meetings
Key 
resources
Skilful craftsmen, 
construction/project 
manager, product providers
Project manager, product 
providers, administration and 
marketing personnel, renovation 
employees and logistics, 
distribution network
As for traditional individual 
solutions or one-stop-shop/ 
ESCO.
Plus: incentive provider
As for traditional individual 
solutions or one-stop-shop/ESCO.
Plus: sustainability certification 
provider
As for traditional individual 
solutions or one-stop-shop/ESCO.
Plus: financing provider
Key 
activities
Renovation works, 
construction/project 
management
Renovation works, 
construction/project 
management, building 
inspection and energy audits, 
post renovation information/ 
support to customers
As for traditional individual 
solutions or one-stop-shop/ 
ESCO.
Plus: application for approval of 
local authorities and request of 
subsidies
As for traditional individual 
solutions or one-stop-shop/ESCO.
Plus: application for approval of 
certification body
As for traditional individual 
solutions or one-stop-shop/ESCO.
Plus: application for request of 
financing schemes
Key 
partners
Building owners, 
craftsmen, product 
providers, construction/
project manager
Building owners, 
contractors/installers, 
product suppliers, energy 
utility/auditor
As for traditional individual 
solutions or one-stop-shop/ 
ESCO.
Plus: incentive provider
As for traditional individual 
solutions or one-stop-shop/ESCO.
Plus: sustainability certification 
body
As for traditional individual 
solutions or one-stop-shop/ESCO.
Plus: Financing institution
Costs Salary of craftsmen and 
construction/project 
manager, product costs
Marketing, salary of 
construction/project manager, 
product costs, administration, 
travel, subcontracting
As for traditional individual 
solutions or one-stop-shop/ESCO
As for traditional individual 
solutions or one-stop-shop/ESCO.
Plus: sustainability certification 
cost
As for traditional individual 
solutions or one-stop-shop/ESCO.
Plus: eventual interests for the 
financing
Revenues Costumer payment for 
renovation, products 
purchased
Customer payment for 
renovation, products purchased, 
detailed energy audit, 
commission for suppliers
As for traditional individual 
solutions or one-stop-shop/ESCO
As for traditional individual 
solutions or one-stop-shop/ESCO.
Plus: added value for sustainability 
certification
As for traditional individual 
solutions or one-stop-shop/ESCO.
Plus: additional charges
models
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The potentials of the currently used BMs mainly concern those based on the one-stop-shop concept, as well as those 
relying on new revenue models and financing schemes. For example, the employment of the one-stop-shop notion 
would free homeowners from the issues related to the coordination of several contractors involved in renovation works.  
Such one-stop-shop BMs would also support the simplification of the whole value chain, which is highly needed for 
delivering actual sustainability. Moreover, ESCO models might help the decrease of some inconvenience factors for 
building owners, e.g., the risk outsourcing, the guarantees of all-inclusive costs, and the offer of modular service 
packages. Besides, BMs driven by government incentives or financing schemes might support the overcoming of 
barriers related to high initial costs  and improve access to credit. Finally, BMs based on sustainability assessment 
certification could lead to an increased awareness of the benefits of energy efficient retrofits and sustainable buildings 
in general. Despite the higher price for the interventions and the certification itself, the building owners can in fact 
expect lower operating costs and further benefits, such as increased property value and improved well-being for 
building users. 
The limitations of the actual BMs constituted the basis of the methodological approach presented and discussed in 
this paper. Indeed, the analysis of the state-of-the-art showed that the sustainability goals are not always fully 
contemplated within the BM framework. For example, as visible in the comparative assessment in Table 1, the value 
proposition is mostly driven by the economic issue. Furthermore, the way of defining the BM sustainability level is 
never considered in the existing models, which sometimes make use of sustainability assessment tools, but mainly in  
relation to an expected higher economic value of the asset. Accordingly, few studies deal with the integration of 
quantitative information deriving from sustainability assessment tools , common in energy efficiency initiatives, and 
qualitative analyses, characterizing SBMs. In addition, the current BM perspective is built around the value proposition 
for customers, being BMs mostly market-oriented. Nonetheless, in this way, the stakeholder network is not taken into 
account as a whole, whereas a business that concurs to the sustainable development needs to propose value to the 
entire range of stakeholders and natural environment, beyond customers and shareholders [5]. 
In this paper, the following research questions are addressed: How can we define innovative SBMs for energy 
efficient refurbishment projects? How can we embody quantitative sustainability performance analyses into BMs for 
such projects? 
Fig. 2 illustrates the methodological framework proposed in this paper in order to integrate sustainability 
performance analyses into BMs. The application of such methodology could lead to supplement and complete the 
various components characterizing BMs (Table 1), by reshaping the current business perspective that is mainly  
economy-centered. The proposed methodology is meant as an interactive and iterative process that might be constantly 
refined to be adapted to the specific analyzed case. Several intermediate steps were identified in order to achieve the 
final goal, i.e., the definition of SBMs for projects of deep energy retrofitting of existing buildings  through the 
integration of sustainability performance analyses into current BMs. 
Initially, the state-of-the-art of BMs in energy retrofitting projects should be analyzed, in order to define the most used 
models and the extent of integration with sustainability analyses. This implies the examination of literature, typical 
theoretical/practical approaches, and used methodologies . 
The second step concerns the choice of several case studies that are highly representative of ambitious energy 
retrofitting projects, with respect to building type, action type, and efficacy of measures.  
Consequently, the selected case-studies should be examined, with the identification of the used refurbishment actions, 
together with others eventually applicable, and their grouping in several packages of retrofit measures . In addition, the 
decisional context and the involved actors ’ network should be adequately investigated.  
Table 2 illustrates a possible way of defining different packages of retrofit measures according to different actions 
identified both from the analyzed case-study and the current practice. In Table 2 there is a list of some exemplary  
retrofit actions (1, 2, …, i), which can differently contribute to the final sustainability level of the project. 
The next step regards the identification of a set of suitable sustainability performance indicators to evaluate, trying to 
cover all the sustainability dimensions  in a meaningful way. A first exhaustive list of evaluable indicators can be drawn 
by the literature, focusing on their significance for energy refurbishment measures in buildings. The chosen indicators 
should consider the whole life cycle of the service/product, since this is extremely important for achieving the 
sustainable development goals. Possible meaningful indicators to this scope could be for instance: total energy use, 
global warming potential, global cost, and indoor air quality. Furthermore, the indicators should be significant within  
the strategic decision context and applicable out of the numerical data that are normally accessible in a planning process  
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(before the action is taken) or documentation process (after the action is executed). Therefore, their choice should be 
done by defining a continuous dialogue with the main stakeholders of the project, through, e.g., interviews, surveys or 
other. Accordingly, appropriate evaluation methodologies for the chosen sustainability indicators should be identified 
and the BM of the analyzed case-studies should be described, if existing, or defined otherwise. 
Afterwards, based on the selected indicators and appropriate computation methodologies , sustainability performance 
analyses and calculations  should be performed. Hence, a suitable way to visualize and weight the obtained results 
should be identified. In fact, the selected indicators should be assessed for the defined measure packages, which will 
receive both a single score for each included indicator and an overall score for the whole sustainability performance, 
from the environmental, social, and economic perspective. In this way, reference values for the analyzed indicators 
could be obtained, leading to the establishment of reliable benchmarks for the sustainability impacts of typical 
measures in deep energy retrofitting of buildings. 
Table 2. Definition of packages of retrofit  measures. 
 
Retrofit  
measures 
Packages of retrofit  measures 
1 2 .... j 
(Analyzed case-study) (Alternative 1)  (Alternative j) 
1. Adding insulation in walls, roof, etc. x   x 
2. Replacing old windows with energy efficient ones  x  x 
3. Adding balanced ventilation system x x  x 
         ....     
         i.       Using renewable energy technologies   x  x 
 
Fe
ed
ba
ck
R
ed
ef
in
iti
on
Sustainability analyses Business models for
deep energy retrofitting of existing buildings 
Theory/
State-of-the-art
- Case description
- Definition of packages of renovation 
measures 
- Analysis of decision context and 
involved actors
Sustainability performance analyses, 
calculations, trade off, and assessment 
of results
Recommendations on SBMs for the 
case-studies and similar projects, and 
suggestions on how to make use of a 
quantitative approach in BMs definition
Choice of case-studies
- Choice of sustainability performance 
indicators 
- Choice of computation methodologies
Information
Data
SOA and actors´ involvement
Fig. 2. Main steps of the proposed methodological approach for defining SBMs, through the integration of sustainability analyses in to BMs.  
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The last step regards the provision of recommendations on the way of defining and characterizing the BMs of the case-
studies as SBMs, by incorporating also quantitative sustainability analyses. Moreover, further indications should be 
provided with regard to how the common economy-based cost-benefit analysis could be extended to a sustainability-
based cost-benefit analysis. This could lead to a possible systematization of the supplied information to be used in 
future similar projects, by identifying what are the critical factors and how various initiatives can be weighted as part 
of a decision process, i.e., the operationalization of a sustainable business for energy rehabilitation of existing 
buildings.  
Fig. 3 shows a possible way of presenting the outcomes of the performed sustainability analyses. As illustrated, the 
results of the chosen indicators (1,2, ..., n), for each package of retrofit measures (1,2, …, j), could be reported 
according to a normalized scale (1-5) (a).  Then, the obtained scores should be weighted, by assigning a weight to the 
analyzed indicators (b). Lastly, a final score for the different packages of measures could be computed, by illustrating  
and comparing their overall sustainability performance (c). It is worth noting that the weighting process can 
significantly influence the presented results , i.e., the graphs in b) and c) of Fig. 3, given its high level of uncertainty. 
 
a) Normalized scores.  
 
 
 
 
 
 
 
 
 
 
b) Weighted scores (normalized scores multiplied by possible weights of the indicators, e.g.:  
Global warming potential= 0.2; Total energy use= 0.1; Investment cost= 0.2; Global cost= 0.15; Indoor Air Quality= 0.3; Indicator n= 0.05).  
 
 
 
 
 
 
 
 
 
 
c) Overall scores (sum of the weighted scores of the indicators, as shown in b)). 
 
 
 
 
 
 
 
 
0
0.3
0.6
0.9
1.2
1.5
Global
warming
potential
Total
energy use
Investment
cost
Global cost
Indoor air
quality
Indicator n
0
0.3
0.6
0.9
1.2
1.5
Global
warming
potential
Total energy
use
Investment
cost
Global cost
Indoor air
quality
Indicator n
0
1
2
3
4
5
Global
warming
potential
Total energy
use
Investment
cost
Global cost
Indoor air
quality
Indicator n
0
1
2
3
4
5
Global
warming
potential
Total energy
use
Investment
cost
Global cost
Indoor air
quality
Indicator n
0
1
2
3
4
5
Global
warming
potential
Total energy
use
Investment
cost
Global cost
Indoor air
quality
Indicator n
Package 1 Package 2 Package j 
Package 1 Package 2 Package j 
Fig. 3. Possible way to illustrate the results for the packages of retrofit measures, as normalized (a), weighted (b), and overall scores (c). 
0 0.5 1 1.5 2 2.5 3 3.5 4
Package 1
Package 2
Package j
Global warming potential
Total energy use
Investment cost
Global cost
Indoor air quality
Indicator n
0
0.3
0.6
0.9
1.2
1.5
Global
warming
potential
Total energy
use
Investment
cost
Global cost
Indoor air
quality
Indicator n
 Roberta Moschetti and Helge Brattebø /  Energy Procedia  96 ( 2016 )  435 – 445 443
3. Discussion and conclusion 
The paper presented a methodological approach aiming to define and characterize SBMs for deep energy 
retrofitting of existing buildings. The state-of-the-art of BMs for energy efficient refurbishment actions was first  
examined, with an extensive comparative analysis of currently used  schemes. This led to the identification of research 
gaps, with the formulation of a set of questions that were addressed in this article. Thus, a methodology was presented, 
focusing on a possible way to incorporate sustainability performance analyses  into the BMs related to projects of 
energy efficient retrofitting in buildings. This methodology was meant as an aid for innovation of business operation 
and strategy in such projects, by defining and evaluating BMs sustainability level through common quantitative 
research tools. The main goal was to provide the basis for empirical testing on some case studies, with possible further 
development of the suggested methodological approach.  
Given that currently the economic issue is the main driver of the value proposition in BMs, the described methodology 
proposes the quantification of indicators that cover the sustainability goals in a holistic way , in order to drive the shift 
from the common economy-based BMs to sustainability-based BMs, i.e., SBMs. 
Besides, the presented methodology contemplates specific sustainability indicators and related computation 
methodologies in order to support the definition and evaluation of the sustainability level of BMs, given the lack of 
current standardized assessment ways. The integration of quantitative research tools into the traditional business 
context could, in fact, guide a possible future normalization of the decision and business framework characterizing  
ambitious building retrofit projects. Moreover, sustainability analyses would be worthwhile for the use of analytical 
tools and life cycle impact assessment, in order to communicate the holistic performance of service and organizations 
and to build strategic multi-criteria decision support. Additionally, information related to SBMs and their 
sustainability performance might be of interest in the context of energy efficient retrofitting projects , by e.g., helping 
the increase of the share of investments in energy efficient measures , facilitating the creation of a network for 
interchange of information among the main stakeholders , and supporting the awareness of sustainability issues .  
Moreover, such information could foster the achievement of the sustainable development goals, guiding the adoption 
of national or international measures  that incentive inclusive sustainability analyses within the BMs for energy 
efficiency actions in buildings. Nonetheless, a main challenge for a successful implementation of the proposed 
methodology would be the proposition of BMs to the actors ' network in a broad perspective, which contemplates also 
non-economy and non-energy related issues. The latter are, in fact, topics rarely considered in the BMs development, 
due to the difficulty of defining and quantifying their effect in the decision context of a project focused on energy 
measures. 
Due to the complexity of a holistic refurbishment project, the proposed methodological approach takes into account 
the wide network of actors and their relationships, trying to overcome the market -oriented actual business vision. 
Indeed, all the main stakeholders should be involved in the primary phases of the SBM definition, including the 
selection of the sustainability indicators to evaluate in relation to the specific project . 
As a result, the methodology described in this paper should lead to the provision of recommendations on the definition  
and structure of SBMs, including quantitative methodologies, for specific case-studies. Moreover, the methodology 
should support a possible systematization of the supplied information on SBMs and their application in comparable 
projects. A more formal approach is , in fact, strongly needed in relation to the complexity of sustainability issues that, 
nowadays, have been increasingly affecting the business perspective. 
Based on the findings presented in this paper, future research work should focus on the implementation of the 
proposed methodological approach in case-studies, in order to prove its efficacy and effective usability. The core 
element of the methodology is , in fact, constituted by the case-studies to be analyzed, since the intention is to use them 
as a base for new hints and modifications in the overall business process. This could indeed help to overcome the main 
hindrances in the adoption of energy efficiency measures related to the lack of documentation and information of real 
case studies.  
Furthermore, since in this paper only projects of deep energy retrofitting of buildings were taken into account for the 
analysis and development of SBMs, future studies could also embrace projects for construction of nearly zero-energy 
buildings (nZEB), given their current relevance for energy efficient measure implementation in new buildings. 
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